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联性，我们制备了基于 P3HT:BCBA 的电池器件，该电池器件的开路电压为 0.691 V，





















鉴于文献报道的 C60 富勒烯的二加成产物 IC60BA 和 NC60BA 的光伏性能优异，且成
本相对低廉，本论文合成了 IC60BA 和 NC60BA，并对其进行了 APCI-MS、
1
H NMR






















As one of the most potential and renewable alternatives to fossile energy，solar 
energy has been explored widely to facilitate the development of polymer solar cells. 
Polymer solar cells hold promising prospect with advantages of easy fabrication, low 
cost, lightness and flexibility.Recently, great progresses have been made on polymer 
solar cells, especially on the development of donor materials. However, 
[6,6]-phenyl-C61-butyric acid methyl ester (PCBM) and [6,6]-phenyl-C71-butyric acid 
methyl ester (PC70BM) are still the most widely-used ones among the small amount of 
acceptors. It is of great importance for the further development of polymer solar cells 
to synthesize acceptors with higher LUMO energy level, stronger and especially 
wider absorption in the visible region (400-800 nm). 
A class of different alkoxy substituted dihydronaphthyl-C60 derivatives with high 
LUMO energy level were synthesized and used as electron acceptors for polymer 
solar cells. Studies on influences of substituent moieties (methyloxy, benzyloxy, 
benzoyloxy, hexyloxy, and 3-ethoxycarbonylpropyloxy) on photovoltaic and 
electrochemical properties of this kind of fullerene derivatives were carried out. 
Polymer solar cells based on the P3HT:2-methoxy-(5,8)-dihydronaphthyl-(6,7)-[6, 
6]-C60 bisadduct (Bis-MDNC) structure showed a power conversion efficiency (PCE) 
of 4.58% and an open-circuit voltage (Voc) of 0.83 V, which is obviously superior to 
the P3HT:PC60BM device. Our work reveals a facile functionalization and alterable 
photovoltaic performances susceptible to substituent groups in the 
dihydronaphthyl-C60 derivatives.  
Up to now, most of the fullerene acceptors used in polymer solar cells were 
prepared by [1+2] or [4+2] cycloaddtion with a three-membered or six-membered 
bridged ring. There exist few reports about fullerene derivatives with a 
four-membered ring prepared by [2+2] cycloaddtion used as acceptors. A novel 















and benzyne. To elucidate the relevance between the bridged structures of fullerene 
derivatives and the photovoltaic properties, polymer solar cells were fabricated based 
on the structure of P3HT: BCBA. The device showed an open-circuit voltage of 0.691 
V, a short-circuit current of 5.34 mA/cm
2
, a fill factor of 46.0% and a power 
conversion efficiency of 1.70%. The result reveals that BCBA derived from [2+2] 
cycloaddtion exhibited worse photovoltaic performances than [1+2] cycloaddtion 
products with a three-membered ring (for example, bisPCBM) or [4+2] cycloaddtion 
products with a six-membered ring (for example, IC60BA and NC60BA).  
Fullerene bisadducts derivatives can effectively improve the LUMO energy level 
and thus are used extensively for polymer solar cells. All the bisaddcuts used as 
acceptors are mixtures of regioisomers, but little has been studied on the isolation of 
the bisadducts and the photovoltaic properties of each isomer. Because of the perfect 
photovoltaics and lower cost of reported ICB60A and NC60BA, they were prepared 
and then characterized on APCI-MS, 
1
H NMR and 
13
C NMR.This work facilitates 
further isolation and studies on photovoltaic performances of different regio- isomers. 
We also begin to make a preliminary attempt on donors.Some precursors were 
synthesized according to a thiophene-based macrocycle reported previously. Possible 
applications of the macrocycle in solar cells were outlooked as well. 
 








































ULCA(University of California, Los Angeles)的Yang Yang教授共同设计完成的，该
太阳能电池的能量转换效率已经通过了美国再生能源实验室(NREL: National 
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